on the shape of the Mossbauer spectrum and on the distributions of hyperfine field induction on 57 Fe obtained from their numerical analysis. The line factor A <2.5> was also determined in the Zemman's sextet, which is an indirect measure of ordering for the texture of the spins occurring in the volume of alloys. Based on the analysis of the results, it was found that the Mossbauer spectras are typical of amorphous alloys and the hyperfine field distributions are bimodal.
Experimental part
All samples were made of high purity components: Fe -99.99% at, Co -99.99% at, Y -99.99% at, Zr -99.999% at i W -99.9999% at, Mo -99.9999%. Boron was added in the form of Fe 45.6 B 54. 4 alloy. Quickly cooled samples were obtained using the melt spinning method, which, due to the high popularity, need not be discussed further. In the first stage of sample production all melt components were melted. Melting was carried out in an arc furnace under protective gas (Ar). The result of this process are crystal ingots. It should be mentioned that in order to obtain a good mixing of alloy components, ingots were melted several times on each side.
In order to eliminate residual oxygen in the working chamber, pure titanium was melted during the process. Thus obtained ingots were crushed to smaller batch portions, which were used in the production of metallic tapes. Quickly cooled tapes were produced at a linear speed of 30 m/s on a copper cylinder. The hole in the quartz capillary had a diameter of 1.5 mm and was separated from the copper cylinder by 0.3 mm. The pressure of the purging gas was constant. All samples were produced with the same operational parameters.
The real structure of the alloys was analyzed using the POLON Mossbauer spectrometer and the 57 Fe source, with 100mCi power, and a half-life of 270 days. Calibration of the system was performed using pure iron foil. All measurements were taken at room temperature.
Mossbauer analysis
It's mainly about the so-called Zeeman effect. The hyperfine influence of the magnetic moment of the Mossbauer nucleus with the electron shell and with the magnetic field present in its vicinity leads to hyperfine magnetic splitting of the nuclear levels. The probability of Mossbauer transitions depends on the forces binding the atom with the solid and the thermal vibrations of atoms. In the case of crystalline materials, it is necessary to know about the energy of bonding atoms in the network and knowledge of the type of network. For amorphous alloys, this is not so easy because there is no symmetry in the arrangement of toms while maintaining angular translations. Therefore, due to the chaotic arrangement of atoms, only the average coordination number is used.
According to literature data [19] , this number is similar to that occurring in crystalline materials with the structure of fcc and bcc and ranges from 8 to 12. It results from the assumptions of the amorphous material structure density should be lower than for a crystalline material with the same chemical composition. The description of the structure of the amorphous material itself is difficult and complex. Currently, attempts have been made to define it based on two assumptions: the atomic structure model based on the order similar to the crystalline order and the second one in which the random nature of the atomic arrangement is exposed, with special consideration of the short-range ordering of atoms. In amorphous alloys exhibiting the magnetic properties of ferromagneticparamagnetic transition describing the Curie temperature, takes place in a very narrow temperature range and the Curie temperature itself is much lower than in the case of crystalline alloys with the same chemical compositions. The lowering of the Curie temperature in amorphous alloys with respect to crystalline alloys is mainly the cause of chemical disorder. In iron alloys there may be both ferromagnetic and antiferromagnetic ordering. The hyperfine coupling constant for iron (H/m, where H is the mean hyperfine field that the iron core experiences, m is the average magnetic moment per iron ion). The value of the coupling constant is similar for all amorphous alloys on the iron matrix and B and is practically the same as formranges from 100 to 140 kGs /u B crystalline alloys with the same chemical composition. As a result of the lack of magnetocrystalline anisotropy in amorphous alloys, the main contribution to the effective anisotropy has shape anisotropy and magnetoelastic anisotropy.
In such systems, preferential directions appear, in which magnetic moments in domains are positioned, what is called magnetic texture. In the case of these alloys, one can additionally talk about local anisotropy associated with short-range ordering and local stresses, usually associated with the mere production cycle of amorphous materials. During rapid cooling, there is a rapid freezing of the structure, during which structural defects appear in the form of free volumes and pseudodyslocation dipoles. Based on numerous studies, it should be noted that structural defects in amorphous materials affect mainly the domain structure and magnetization process in the area called the approach to ferromagnetic saturation.
Results and discussions
For iron-based amorphous alloys, a particularly good technique for studying their structure and magnetic properties is the 57 Fe based Mossbauer-type spectroscopy. This method makes it possible to determine the distributions of hyperfine parameters and on the basis of their analysis, one can conclude on the subject of atomic and magnetic ordering. Figure 1 presents transmission Mossbauer spectra recorded for samples of tested melt spinning alloys.
Each of the Mossbauer spectrum shown in figure 1 is similar and consists of six overlapping lines, the so-called Zemman sextet. Their shape indicates that they are in the magnetically ordered phase. Such spectra are adjusted by the least squares method. As one can see, the side lines in all sextets are wider than the middle ones. This means that their width is an increasing function from the center of the spectrum, which implies that the dominant distribution in comparison to others is the distribution of the hyperfine magnetic field. For each of the tested alloys in the form of strips of similar thickness and produced at the same operational parameters, the sextet lines are symmetrically oriented with respect to the center, which is associated with a chemical and topological disorder. The second picture contains hyperfine spectrum distributions obtained from the transmission analysis of the Mossbauer spectra.
All spectra were fitted with six sextets and subjected to numerical analysis. The hyperfine field distributions determined on its basis consist of low and high-field components. It can be said that they are quite wide and theirs is bimodal. In these distributions, individual bars are visible every 1T clearly showing their probability. For deeper analysis of hyperfine field distributions, Gaussian curves were used (fig. 3) .
The designated components are clearly visible. The first of these for each of the tested alloys has the highest value with the induction value of the mean hyperfine field of around 10 T. For each of the tested samples, the initial value of the probability is not greater than zero, which means that there is no order describing the paramagnetism in these samples. The change in the symmetry of the first Gaussian curve is related to the change of one of the components in the alloy. It should be stated here that in the tested samples only one atomic percent of Nb, Zr, W and Mo was changed which affected the shape of the entire hyperfine distribution. The change in the alloy component had a slight effect on the probability of occurrence of certain distributions of 57 Fe atoms relative to the central atom. The second component of the bimodal distribution occurs at higher values of the mean hyperfine field. Its maximum value is around 20 T, and the limit value is around 30 T. Basically, it should be stated that the highfield part is characteristic of areas with lower iron content. This means that the Mossbauer atoms are surrounded by an atomic mixture consisting of magnetic atoms of iron and cobalt and non-magnetic atoms Y, B and for particular alloys Nb, Zr, W and Mo. This environment mainly concerns the first coordination zone. The second low-field component concerns iron-rich areas. In the studied alloys, due to the shape of their Mossbauer spectra and the inductive field distributions obtained on their basis, it should be stated that the distances between magnetic atoms are certainly greater than 0.25 nm. Increased distance between pairs of Fe -Fe pairs as a result of other non -magnetic components influences the increase of the mean hyperfine field.
Data obtained from the numerical analysis of the Mossbauer spectra are given in table 1.
The intensity of the second and fifth lines in relation to the most internal Mössbauer lines is shown as a parameter b. This parameter is an indirect measure of the texture of spins in the sample. It is assumed that when there are no stresses in the sample, the spins of atoms are arranged in the direction of induced anisotropy, and the value of parameter b is 4. If in the sample the the texture of spins changes, the value of parameter b lies within the limit of 2 ≥ b <4. It follows from the above that changes in the texture of spins in the sample can be described by changes in the value of parameter b. For all samples tested, the value of parameter b is close to 3, which means that in the sample the majority of spins are arranged in parallel in the direction of induced anisotropy. As for the value of the mean hyperfine field, for each of the tested alloys it is practically equal. Only for the alloy with the addition of Zr it differs slightly, which means that in this alloy there can be a larger, in terms of topological order in the arrangement of atoms. As indicated by the data in table 1, the samples of the alloys tested have a similar dispersion dispersion value, which means that their structures are similar in terms of 57 Fe atom configurations. 
Conclusions
The paper presents the results of tests performed using Mossbauer spectroscopy. The obtained Mossbauer transmission spectra were subjected to numerical analysis and the hyperfine field distributions on the 57 Fe nuclei were obtained. On the basis of this analysis, the following parameters were calculated: the mean value of the hyperfine field, distribution dispersion and the A line factor <2.5> in the Zemman's sextet. The shape of Mossbauer transmission spectra was typical of magnetic amorphous alloys with one magnetic phase -ferromagnetic. The distribution of hyperfine field inductions for the tested alloy samples in the form of tapes with a thickness of about 35 mm was bimodal. It should be deduced from this that in the tapes produced there were areas with different concentrations of iron near the central atom. It is interesting to note that the introduction of 1% atomic elements into alloys did not have much impact on the shape of the obtained spectra and on the hyperfine field distributions obtained on their basis. It can only be mentioned that the Zr addition slightly affected the texture of the spins compared to Nb, W and Mo.
